Detection of hybrid formation between peptide nucleic acids and DNA by fluorescence polarization in the presence of polylysine.
A new method for the detection of PNA/DNA hybrids is presented. In this method, short PNA probes (9-13 mer) are labeled with a fluorescent dye and allowed to hybridize to target DNA molecules. A cationic polyamino acid, such as polylysine, is then added to the reaction mixture, whereupon the DNA molecules bind electrostatically to this polycation. The PNA probes, which are uncharged or may carry only a small charge due to the fluorescent dye, do not bind to polylysine unless hybridized to the negatively charged DNA target. The binding of the labeled PNA/DNA hybrid to the high-molecular-weight polymer leads to a significant change in the rotational correlation time of the fluorophore attached to the PNA. This can be conveniently detected by measuring the fluorescence polarization of the latter. The method is completely homogeneous because no separation of free from bound PNA probe is required. The hybridization and dehybridization reactions can be followed in real time. The method has been applied to the typing of single-nucleotide polymorphisms in PCR products.